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Abstract 



A semiconductor laser chip has an active layer, an allover electrode forming a lower face of the laser chip 
and a light emitting end surface of the laser chip. A Si thin film is formed on the light emitting end surface of 
the laser chip. An upper Si thin film is formed on an upper portion of the light emitting end surface and a 
lower Si thin film is formed on a lower portion thereof. The lower Si thin film is smaller in thickness than the 
upper Si thin film. Smaller thickness of the lower Si thin film prevents a component of the allover electrode 
from diffusing into the upper Si thin film that covers the active layer. Thus, decrease of a maximum optical 
output value is prevented, and reliability of the laser chips is increased 
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i 5*Ri. 

±iss i nm<r>±&m'&mzmoUftnmM.£ v. ;© 

l St 2 ] M*« i ■ t EttO^Wflc u— f 

-if f - s/ ycoT® t roinj©±ig s i nm<DUft<DfBmtf 

l 0AttT-C*>5ri:Sr1*«t1-5***i^— !f*^. 

i »Ri. 
Bit £03 x., 

±ES i»SIO±E»ttlSrS?Si5^i> ±E i N»* v 
ifSH*. 

±EEW«tttt±E¥*# U— tf y 7V>Tffifc*4o 
T V % 5 w t Zft®. t -f 5 u— »f 
[§t#J!5] »*^175M4W^T^10|^E«<0 
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SKtfftdSRttbfvCioSr tZtmti-Z u— <f/<- 
[!S*iS9] »**7Sfcli8lCE«OU'— !f/<-H 

0 y m~ 8 0 n mSr*0x.fcft$ f*>3 r £ 1" 5 
i^-if^-SSHfi. 

{00 0 1] 
[0 0 0 2] 

lee^ou^] m i o 1^1- «t p \£ s *m#i'—fm* 

<0#< I4, 0i|£H:G a A s U— iff y-f\ 0 1 OJtm^ 
iSElOla, 1 0 1 blc, SVM^t^Slt$*#1- 
0 1 0 4S:R«tT*jSSJx-C^5. :c 
20 ±EftttSltffiE 10 1a *5j;tf5feffittffiE 1 0 1 

b*»6<0*ffl*li*fcPo4/j:5 o 4*5. 102liGa 
As u-lff-yT'l 0 lOJSttlSr^LTV^. ±E^ 
3fHl 0 3, 1 0 4«!A1 20 3 fi*SilT^5i 

eHxtf, (fcSfflll 0 3, 1 0 4©BSf*Srl. 6 0 
t.L, Ga As U— -tf^-yVl 0 l<DfgiJr^£3. 50 

1 LTtmi- 5 £ , 103. 104 om^mt 

$*2>r tirioT, iiii;^fj;?i:^iiio 
3, 1 0 4 ©S»**s*fk+5 ((BL, u— !f»fi«fi 
A = 7 8 0 0 A) . 
30 [0 0 0 3] ±IEftII1 0 3, 1 0 4<Dm£\Zt)>t>>t> 
?>1*, tSSMl 0 3, 1 0 4I4G a A s U-if^y7"l 

0 1 <t t? Slt^^/J^ £ < , 'RSR 1 0 3, 1 04O3t^ 

ftmmtf x/ 4 o«»»i:iofc t # , «flioi 103, 

1 0 4roE*t*iift/j*ifc!K fi«Ri 0 3, 1 0 4« 
3t*ttB0P*SA./2O»»«K4ofct#, (SSIffil 0 
3, 1 0 4 «5W$liG a A s l/-f f y 7" 1 0 1 (Og 
lt*K*tifi<««. Cftli, ±E(*^Kl 03, 10 
4<DS#t^5 5 G a A s U— ff- y 7*1 0 1 <DlBVi&£ *) 

«o [0 0 0 4] — ±E{*SI»1 0 3, 1 0 4 <DE9im 
/$*Ga As u— tf5 L s/7'l(OJS5T¥it)^t^#'g', 0i] 
;UfS iRSr««BI£ LTfflv^a-g-, ^<0S i 
$iCA^i^(b-f, S iKHGaAs U—tf^j/yi 0 1 
J:9£*t*#*t <49, S i«©**WBW*«A/4 

s iRro^6 < )RJi:^U/2(Og^fg(Ot# < silro 

Rlt-^l4Ga As U— ff-y-fl 0 1 ©SJW^I^ft t>ifi 

[00 0 5] Sfc. gi i 2 iotH-J: ^ lw, mz.rtft&Ji 

so 2 0 mW«±COigffi^ U-if (D*m& Is—fm+CDii, 
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If Hi l 3*rW»Oftai*tJ£B (ifcUME) 1 1 1 a ic 

£*t$o(£ffflt l 1 4 Sr^ftilcOTtfflltJffi® 1 l l bfcK 
itTV^o ctticj: "9 , t&\s—ff-y-7\ 1 l <Omi« 
W3tfflltffiffii 1 l a*»t>rojtaj^P f *s, u— tf-'^-y 
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fifil 1 1 3 14, RffASjjQ 70 0-1 6 0 0 AlC&S 4 5 
ICAl 2 03tMLt, RW**»1 5%eiTlclS:^ 
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114b, $41 1 1 4 d»4W $ 1/4(07^7 7^ 
S iJjfT*&9, I5S1 1 4 e(4Jf £X/2<DA 1 2 0 
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[0 0 0 7] KIT, m*<0#i*»l'--f**<OM&jm 
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rou— F?-y7\cimi-Z\'—?3--y7<nmmi i 5t 
0|B]»w, 3§3fcg|$ (^-r*^) 1 1 6 ta3?-t5*iRj»w|f 
|3jj£l 1 7Sr^^7>f^KJ;9JgritLfcft, 
f7i^l0 0^it5. CtVlc4»K ±E¥«#l' 
— if <7 = /s 1 0 0 A>f>, Hi 4 (C^-f u— -flv<— (/<— 
imnv-^f-yf) 1 2 1 «r»5. 

[000 9] fclC, H 1 5 l^-f 4 9 4 U-if/<-@£ 
g« l 5 0 lc, mffiE£*ia5 4 5 K LT tf/<- l 

2 l3r-fey M"5„ lOH, -f^T© U— f/<- 1 2 1 

i^ti 5 oic-ty K-r^o 

[0010] ±Ei"— «f'<-H£3SII 1 5 0 KB 
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1-5. 



[0 0 12] *1\ 7 lft£^ h i 
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1 a t 1 1 (D&fflOOftfflttffiE 1 1 1 b 
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5©$n:£ ^-iff-^T-i 1 1 <D±m<D^mtum^^ 

Tl^ftV\, 

[0018] ±fE v—f f - y/l l l ©TBfflll© 

&H&1 1 6©£E#*y#> KffiiftiK U— If^y 
7*1 1 lWTIitiSrtSLtl^, 1-4t>*>, ±E& 
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riS|g;ff;,Sl 2 licit LTLSofci^, [§2 0 (a) , 
(b) lw^1-«tpfc, fti«3feHMjtt (IWCOD 
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* ©Sttl £8 0 nftnmW- J; 9 ft < ft o T n S r t (c 

.to, s i nmo>m&mzi&o%%^fati*o'£mwfcto 

!ff-y7*©(t«ltt*lSj±**«r 
[0 0 2 5] -3l»Bffi©¥*fl:u— «fj(mi. ±ES 
■o i ft§l©±EettS ±E*MM*l'— IP* 

•y7°wTffi<>rwr B iw±Es i mmvnftnmmfr 1 oa 

[0 0 2 6] jfcfc, ^^©^gfl^-lfili^li, JB 

^T-i, ±e^w*i'— !ff-y7*«>*HntaiiB±KjRa 

K»*Sr*i-5««RfcSr«x.. ±ES i »M©±ES 

fn ic i4, ±E«sm © * a» p> ft 5 ig mmm s r it p, tvr 

[0 0 2 7] ±E«fi£©^fru-if|g^(c«ttLtf, ± 
ES i »M©et4^lrSpgii^i:, *«#u-ffy/ 

l^rilciiJ, S i??M©&ttSSrSpSi5^rS]A^ 
^B«ffiO«j«3c*©l£ft*J|»rS*i5. i-ftte*,, ± 
E±B*ffi©fll^5c»j)5S iiK©Sttg?rSpS)5^lc 
lt»L,ftV\ • Lfc#oT. ftffiftffi^ffiW&a&ft.teTtf 
ft<. ff-yyofBlittSri^iS-tti-taJ 

30 [00 2 8] -HJS^fi|©^a»frU— !f R-f Kjsv%T. 
±EaWr««M:±E*»* u— !f ^ T'WTBlcilfto 

[0 0 2 9] -HJg^«|©^!»fr U-1f JS^lCio^T, 

±E^amiiii^mST-*)5„ 

[0 0 3 0] 4/c, **W©¥W^--!f 
&li. iE^ftri'— if^©Kii^j£T-feoT, ±E 
S i»SI£^fiJi1-5i:#fc. ifBs i ffRO±ESttl 
SrSpSB^t, ±E*»#u-1f?-y:/©TB£©lB* 

«o [0031] ^^©U'-- if/<-@^an; t 

!f^<-H^36R-C*>oT. lEi^-f/<- 
©±B1;1S i: L T ±E U- if /<- ^R-f 5 ¥SS15 
t. ±Eu— if^-©Tffiia^©3tfflltffi®^giKL, 
*>o. ±EStt^©fiMi»){S<ftSJ:plc, ±E¥S 
SS©ffi5^|cSH Srfifcli JSi: L 

[00 3 2] -HlSJg||©u— «fy<-H£RRJ4. ±E 
¥aSulc. lieu- if^-^K^@^1-5fcfe©m^K 
50 »5t#RtffcixTi,'5. 
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10 0 3 3] -%wm<n\^— tf/<-B^SI-*JV^ 

£j5 0/im~8 0jim£flD;i;fc££T?fc3. 
[0 0 3 4] 

[0 0 3 5] *1\ Hi (a) fc^-J^IC. l^— if? 
x.^frbgmizXoX'&btltzl'— *>-*'<- 2 lfc, U- 

±15 U— tfv<- 2 1 <0±EI^Krt <bftfc&«ffi 5 t±m 

cDfcft, _hfEU — if^<— 2 l<7)TElCsS:it<b*V &ri><b 
Ui±mW&2 6 (H3 (a) #J&) #¥fi855 1K& 

arts. r.co2piHgi5 5 lwswtii, ffiKs&fciiweis 
aw* Lx<Dm8.<Dmi&ms 2tfmtbtix\.*z>. * 

fc, Hi (b) lc*1-J;plz. itjgM5 2coi§$Hl±u 
-if/<-2 lO*3ta2 2O»S±0 t>fi<45 J: ?K 
ttft3*l/0*S. :«gi4l2 2ttGaAlAsH/i 
oTV>3. ±fEf£ttl2 2«*&j«M:7A'S*-£ 

[0 0 3 6] ±J£.ls—?/<-2 1 fc-try h LfcU 

-iM-@£gg5 OSr. H2lOiH-<fc ptz, CVDfiE 
S5$?S 7 0 CDj&ffil^ 7 1 ^ 7 2 fcfc-fr 

5. 

[0 0 3 7] §lt&^T, IRU— f'<-2 KOfttiJjft 
SB 2 1 a, 2 1 b±K, H3 (a) ~ (c) l^-f J: 
jt. SiiW2 7, 2 8, S312 3, 24*mm 

[0 0 3 8] £*T> ±I£Si»flSl2 7, 2 8©rtfillwO 

[0 0 3 9] £1\ ±IECVDgg4 OSrffl^T, S3 
(a) IC^-fiplC. U— f y<- 2 1 (OftitittffiE 2 1 
a, 2 1 bCl, RJ?ift2 0 A(0S i 5?R2 7, 2 8 Sr 1 

a/s e c &T<ofmm&xi$.mi-z>. ±e* 

tiiMI2 1a, 2 1 bfcfcl^T. S14J12 2£&l\fc 
l^— |M- 2 1 (OTEi5<f WTSB 2 1 a ' , 2 1b' 
li, u--f/<-H£3£«5O<0«Kffi5 2lwi0fiiK$ 
ilT^S. ZCDtztb. ±IE5ttilltffiB2 la, 2 1bW 
T952 1a', 2 1 b' ±(CS iMt^J»AdillC< 
<, S i*i?Sl2 7, 2 8WTSB2 la', 2 1b' iff) 
»#«>flWiil oAfiTFSgifcS. rftlctfLT, _t 
IESiSR2 7. 2 8lZ*3V^r, L'-f /<- 2 1 ©±I 
ifi&OSitfh fc-fctf, Sifl2 7, 2 80S<4122 
£5S ? »»<0flWtt*b 2 0 A t tt 5. 
(0 04 0] ±fSSi»M2 7, 2 8<7)/$ 

gliCVD«£-CtT-oT^5(0T\ JtKftftXa>#Ed<1& 
t^ffiT-S i nm2 7, 2 8^$$^ 3ttiiWiSE2 
la, 2 1 b(0KfcfcJ:3&{fcfc»;t$>*t5. 
[004 1] St. ±I2S i SSI2 7, 2 8 t£E®i 
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2 8 <75_h!ET35 2 1a', 21b' ±OgP^WRJ?^ i 
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J: 9 ^Bttfil 2 6 S i ft SI 2 7 , 2 8COTSB21 

a' , 2 1b' _t<DUft{Z$i;&l,t£\,\ Lfctfot, ± 
K£E®S2 6 04J55S i »K2 7, 2 8 fctHR-fS© 

[0042] H3 (a) ~ (c) T-|±H^LT^ 

Si»K2 7, 2 8 <DMf$.m KI4, Hi (b) 

5. L^L, ±tE^«H5±cDS iJR2 9Ji, B££Lfr 

Lfc&, Bfc££;ft..5 0 ^<OS if!2 9 tD&^feKo 

[0 0 4 3] ^LT, JbESiSWR2 7, 2 8 <Dfi£Bf£- 

^Tifcs, & *) zxn&mmv&mzKgmv&xff 

[0044] $.-? s ±ECVDgg4 0*»<bU— 0v< r 

20 u— «f 2 l 0 ^-f . 

[004 5] -?:CD^. IH 1 5 kZTF-f'ft&O u-^<-@ 
SS?g 1 5 0 (C, mUB^miaS «t p lc LT^mw u- 
if/<-2 1 £i?s/ hi"5o r«OB#, 4T©1/- f/<-2 
114. ffiWJWftfflWJSfi (iiJj^B) 2 1 a#EVMZ|B] 

[ 0 0 4 6 ] ±ISSe*<0 U— tf^-@^fi 1 5 

0 U— if /<- 2 1 ©JtttJitilSE 21a, 2 

^tteIfMi7 0tff? t ±iE^rou- 
30 ifV<-@^E 1 5 0 14, u— if^<- 2 1 ©jtefflftHE 
2 1 a^fs*2gl 7 2^(6j< i^lC, 7 1 

rt£0(slG*/wy- 1 7 3 iC-tr y h $tv-5. 
[0 04 7] -t LT, ±E^-V w<- l 7 1 rtSr^^ h 

1 l^LTMU 1 7 1 rttfjffi£«>J|£ 

si-a LfcB#, mmm i72iti ^#«iisf 1 7 6 zw-m 

$*T, H3 (b) , (c) K«i-«««2 3, 2 4^ 

[0 0 4 8] WT, ±E«SDI2 3, 2 4©l*fl!to^ 

40 [0 0 4 9] i-f, 13 (b) iC^-ripJ-, u-if/< 
-2 lOBufflflcOS iSSK2 7±tC, j%Jz<Dmg.*X'&m 
R2 3S:fi!tS-f So r©«S!2 3SA! 2 0 3t« 

o£ 9 s?s*W 1 7 6 # A 1 2 O 3 
fiR0ia*i4 3 0 A/secgATaft^aWPfcS. 
[0050] ±E«^« 2 3 irjABtfon. 1 
7 6 J:9H*#$WIWR£-i-5fcA, »#»E!»**#<* 
ot^Sii, 5fe{^-tfctt>!5. 1-T*lC3tffiltiSB 2 1 
a JilCS ii!2 7^fi£^Ufc^T-*)-5(OT\ gE*«S u 
— f«B-efc53tailt»B2 1 a titS®5gtL<l4fe 

so tfo^as/ii,^ 
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■ [0 0 5 1 ] &|r. Jtei/-f/<- 2 l cOfjiHl|co(Sigjj|| 
2 3 CD$J»£3t7 Lt> H 1 3 (C^HUg*,^- 1 7 
3£l80' ' ilci U— !Jv<-2ltf> 

'tg{|iJ<7>jfcffiW*ffi 2 l b&MMKl 7 2lc»(fi]$-y:S e 
^rUT. 0 3 (c) izmi-lol^ ±IEU— tM-2 1 
0«ffli«)jtffl»»B2 1 btefcBr«roBOT*Ti!MMl2 

a. ftJwa^fcjfcujitaaDi 1 a±0>»aoi2 3^ 

[0 0 5 2] fc;fe\ _kE&fIJg 2 3, 2 4 ©£#«Mco 
PTI4, 2 3, 2 4 i U—tfv-?- 2 1 i WfSgU: S 

ifl2 7, 2 8?r^TV^5fcfe, ®8I^1-Slt$ 
1*ttW^kiiS#x.f>ix5i4S. Si^B!2 7, 2 8^2 

oA®&<o&&z<Dmmm-ez?> 0 st, ±Es#t 

**H4*SgfkLfc«^-Ct,, ftgfil2 3, 2 4 

[0 0 5 3] Z<D£j\Z. ±ESi»JR27, 28±|C 
«SR2 3*r»j«tfctl, Hi (b) lo^1-^m®5± 
tD^Fgft Si»f2 9 So 

[0 0 5 4] £1T. ±ES i»K2 9 0»**»|J:'3^ 

[00 5 5] £1\ ±TO«!IK2 7, 2 8ff)M^ 
7 0 1 5 fcw-ttt*© i^-if ^<-H**« 5 0 

0 7i»<a. it©U- f/<-2 1 £SSt9*H\ 
[0 0 5 6] &tc, 04 (a) l^-fj: p fc, 
Sl^liS i f£rog*£l 0±(c, Ffo5uV|i!7s/^ 
WiBffifiHWt 1 l«r*<»*Uif&, IWSSffitfcS 
#1 l±ti/-fy<-2lS:jftt5. ±|ES8 

ffifftsitti mess infill 2 7oss*av^5fc 

ft. 2 7,2 8 ItmW&Wtt 2 0 2 ICi o T«» 

[0057] ±ese«i$# 1 1 ta<u$*fc 

^yHyf^OfftW!), 14 (b) fc 
4 P IC. 5 ±<D*9tt S i K 2 9 

5. 

[ o o 5 8 ] miz, ±.n.mm&m# 1 1 u s 

tRl 0^e>u—if/^-2 l £r&9fl--f 0 
[0 0 5 9] r«J:9tLT»J***lfcS i»!2 7, 
2 8*$4tf(SSR2 3, 2 4?r*i-2,U'-if^-2 1 £ 
r t ic «fc 0 . ^Utto^fl 1 ©iNlMjcu— ffn 

[0 0 6 0] ±E*i»flcu— f*^©«*»ffi 

[0 0 6 1 J ±E**frl'— !f*^li, ^jgffc^-lf^ 
S'T'li, ZOi^mW-^— f^-yfl ©fttijfrKSgffi 1 
a, 1 bilwJ&dtSitfcS i »«7, 8i, ;©SiS 
«7. 8Jb(cffM£ii„ fr^roRtt?5^^-fi«g|^ 
3. 4i«r«;lTV*a. 

[00 6 2] ±E#*#l/-ff 7 7-lliG«AlA5 



/0 

[006 3] lsESiil7, 8 <D£H4JI 2 p 

7 a, 8a©fl»J:!), :©gttf 2 £&p 8B# 7 a , 

8 a k^gftu—tfj-y^i fl>TE£©IB]©S i 

7, 8<£>SB#7b, 8 b(DHJfiS»<//oTV^-5. Aft 
Wttt. ±ESigS7. 8<0?§ttJf 2£5gpSB#7 a, 

S2£$pSlS#7a, 8 a t^U-ff y7 *l^T 
EtOlSJKiittSS i»fil7, 8<DSE#7b, 8b«i 
ffl4«x.tf 1 OAtlTSfi-CfeSo 

[0064] ±E«fijc<o*i»*u— ifjtf^ii, s i mm 
*«t*s 4 < . v -? 1 «>flrg(ttatft < 4 

[00 6 5] ±EHJgOJg]g 1 T-|±. ±Efttt^ 2 SrS 
P§15^7a. 8 a jff-y^l ©TffiiOW 

Tt±v\ H6K*i-J:5K, Si»l3 7, 

3 8<7>Stt€2^pSB^i:. 4^*ft u— tf 5 1 y ^ 1 © 

Tmtomiz^ ^11^33, 3 4<z>frt>*C}ti:zmwm 

i^i^iXi>^\ ZCDWiS, HI 6 (O^ft u— f^T- 
14, &ffipttb;fcffi<agSftffiT#fc<. ^ftu— tff- 
y. -f 1 ©flr*tti»K^otti, ^ 5 * -C t * v\ 

[0066] (nmnmm 2 > ^^igo^ffi 2 <n*mw 

[0 0 6 7] m*.li, 5fcffl**Jfi)2 0mW»±©»Ul/j 

£\ (ftSK*t!|sfi: LTA 1 203*340:31^^^4 
6, ±ailt®filO»SKliA 1 2 0 3©£/IlRT-?g/£ 

J:5KK«-i"4©#-jtttt-ca!)«. +ttt>*>. A I 2 0 
3K©S«f^Srl. 6 OiL, l^— iff 1 y 7*03® Srsfs£ 
3.50iL, ^SjBt^$rA = 7 8 0 OAt LTffSi-r 

I-J7 0 0 A~l 6 0 0Ai45 (Hi o#ra) . 
[00 6 8] ®7 (a) ~ (c) ft%W©|llS(DJg 

fc. 0 7 (a) ~ (c) , H8lCioV»T. 0 3 (a) ~ 
» (c) , H5K«Lfc«dt»iB-*rt«tt. 0 3 



151532003-198044 (P2003-198044A) 



11 

(a) ~ (c) , IIl5W#BB#^i:|^-#B8##^ftL 
[0069] H7 (a) ~ (c) \Ct6^X£lti%mm<D 

s i nm2 7&j:vmm2 3©M*sa, ±!E3os 
mm i t±<mmvhz 0 z<r>±m^mm<Dmm2 

3 £$8f LfcSL 11 1 3 IC^-MeUE*^:/- 1735:1 

so* se^-ttT, ±tbws<tiis»fi!iic#ifS5m 

SOU 4£sS:it3 0 rw#Sil55lt«»Si4 4(i, Ml 
144a, S2l44b, I3i44c, $4l44d 
*3<}:I>*^514 4 eA>f,^oTt^„ ±fE|g 1 Jl 4 4 
a, |g3!4 4 cf±/?£ A/MlCfB^-fSA 1 2 0 3 flg 
X'h'O. f 2144b, S4I4 4 dliH£ A/4(Cffi 
St^S illT'ifci^ Jg5Jl4 4 el±J?£ A/2ICffi^ 

1-5 a 1 2 o 3 )iit-$>5„ cix^io^ i-stzmnm 

[0 0 7 0] H7 (a) ~ (c) WKiSlglCi^Sii 

tXiic, ffyT'ioflros i »S2 7 

. ±K, I&1/I3 4 a~J!5Ji3 4 e^/.fS^il&SH- 
mSSlS 4£*rtS. -Lf£3?ll3 4a, |3f34c 
l*J? $ i/4\zft^-rz,A 1 2 o 3 SSr-*)t) > 31213 
4b, 3?4Jf3 4 d(OJf $ A/4ICSS1-5S i BXh 
9, 3?583 4 eliJ?$ A/2lCli^1-5A l 2 0 3 §g 
T^5o dfttCfci). ±E#SS5^5SJI3 4<73Slt 
*H*J 8 5 %&,±.<D%K%m 1 1£ 5, 
[00 7 1] (Hffi^fi 3 ) 3 -m, ± 

sEHJSO^fi 1 ICtJ^TIft^ Lfc l^-f-V<-@^g 5 
OW&PfcHoTl^S,, 

[0 0 7 2] H9IC. *llroil3roi/-f/<-lf 
§£16 0<7?£RiiH£/TH-„ S/c> H9lcio^T> ID 1 K 

[0 0 7 3] ±ISU— f/<-@^S6 0li, H9I^ 
tipl-, JiiR^5 2tig^5 2<!:c7)rp1lCl3:itbn, 
f^-2 1 ^iry M-5¥a§B6 l^<i^.T^5„ 
l<7?¥SSi5 6 1 (CI4, u— tf/<-2 l ^itH^-TSfc 

[0 0 7 4] 09;ttf. f^Ga A sB£:fi"f-5*x^£ 
^fll-SrirlcioT^ H»<£> u-lf /<- 2 1 
£ u-1f/<-2 1 icSfltfS^rS^^fcS. -<o 

±EU— !f/<-2 l£¥t§.glS6 1 
-f^CtlcJ: "9. u— fy<-2 1 <£>K 9 Sr^xS - ird* 
pTttt/iO, ieHltOJgttl, 2fC:fc^Tfc. u~ !f 
/<- 2 1 ro^SffiSClC, SiHlCS i i?^2 7, 2 8£I? 

[00 7 5] L%i%Wm\, 3lC*jt^TRWU 

fcl/-f/<-lSg|5 0, 6 OlCtJ^T. ¥SSi5 5 
1. 6 1W<£Wli. *«#U-iff yT^fiSSSKiK) 
5 0 1/ m~8 0 <j m$rJ!)D^.fc(gOji|lT-$)5wii>St 



[0 0 7 6 ] ±tE¥SS5 51,61 OigW^S 8 0 u m£ 
113 (a) lC*1-3ttB»«lSB 2 1 a, 2 1 
b OTSP 2 1a', 21b' ^<D S i (DS 5 ii^S^if 
TSB2 la', 21b' ±IC^-T5 S i ftfltOflt 
J¥fc2 0AS«Jc:^5rtj95 39 5 0 ;©g^, JtfB£E 
.1112 6(0&d\ ^ag«cu-- iff 5/7*2 l©gttl2 2 

[0 0 7 7] ±fS2paS|5 51,61 <75$gWAS 5 0 

1 u— f 2 1 y vim#wme.t** t * 

fc, V— fy<- 2 1 WftfcbWffiB 2 1a, 21b £«o 

[00 7 8] &>± y *ftW£M1&<DMm 1 - 3 |C Ltzfr 
oTMflLt*!. *^BJT-^ffl1-5S iWttatoUT 
l±. 9 9. 9 9%U±<Di>ff>t>mt L\>\ 

[0 0 7 9] ifc, SE^SIBIOttilsfi: LTA l 2 0 3 
tzVX'?£<, Si0 2 . T i 0 2**J8V*TfcJ:V\ 

[0 0 8 0] 

mm<ou#<ommt>K *<ois«Ji*fli j: 

T, *K3tffl*«Ofla«<tfiT*Rrf, ^igftu— (ff 

[0 0 8 1] tfc, if^lciti 
If, S iSMOgtt^«:SpSl5^t, ^fru— tff y 

*fiTSrKtf. iff-y^ftiRtt^iSjiJ-a- 
[HfficofBSm^tft^] 

[Hi] Hi (a ) li^xnoHttO^ffi 1 O u— !f 
'<-@$Mof4aifJ>0, Hi (b) Ji-trou— <f 
-@^SIgromS:WrBlllT-fc5. 

[H2] H2liCVDfiicM^«0«S:»fElllr-fe5 0 
40 [1)3] H3 (a) ~ (c) fi*5IMO||JgO^JB 1 

u— if m=f-<r>wkum<oTjmx'h 5 0 

[H4] 114(a), (b) .HTfi^S iffMoMt^ 

[H5] H 5 l±±EI!16©»tt 1 U'— !f *^f- 

<0«S»r®llT-fo5„ 

[16] H 6 (±±IEHJgo^fl| 1 (D^igfr u-if 

[H7j 07 (a)-( c ) n*%wnnffi.<omm2 

«• [118] H8l±±fE^W^S|2ro*igfrU-if^ 
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(129] 0 9l±*«W©3lttro»te3^-lf'<-H 

i in i ] mi i nmunnsuum t &~m<7>mm t 

[ 111 2 ] 112 l^-flf©« 

[1113] 111 3H*3H*u— <f?^o£l&HT-£> >o 

[Hi 4] Hi 41401 3<0#j*#U— #*?=-'^<r>$ 

[115] Hi 5 iif£*© u— !f /<-H£8*©fl« 
HT'fcS, 

[Hi 6] H 1 6 liS2^»^gW«S»fEHTfc 

[Hi 7] Hi 7I4H1 2<0*m#f— fX+to&M 



14 

[H18] Hi 8 (a) I4H1 7©J|M»«cu-1f3(f^- 
©*4«B-C*>9. Hi 8 (b) l±-t«>***u— if** 
tf>«5tKEHT*$>5„ 

[Hi 9] Hi 9 (a) ~ (b) liSs*4>OiPfi|CJ; 

[120] 020 (a) , (b) Wt*i*#tti;&«<0* 
1-^7 7Sr^-rHT-foS 0 

1 V1-y7 

2 fittJI 

la, lb 3tffilt«ffi 
3,4, 13, 14 {fctfgl 

6 ±mnM 

7.8 Sil« 

3 4 

7 a, 8 a S i *HR4>&&J|frJf P 

7 b, 8b ettSS:Sp^t^*#:w— ffyf<n> 



[Hi] 




21 



[12] 



70 



/ 



.72 



(b) 



29 



21 






' 28 








H 



[H5] 
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